MeTona
MaTeMaTHu4YeCKou
HHAYKIIAU

[loarotToBuna
yyeHuua 10 «A» Knacca
TepeweHko Mapus.

—M—




CopaepxaHue:

" 1.BsedeHue.

2.0CHOoBHas Yacmb U rnpumMmepsi.
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3.3akrno4yeHue.




BBeaoeHune

— B ocHOBe BCAKOro Mmaremartnyeckoro nccrieiosaHus
.. nexat neayKTMBHbIN N MHAYKTUBHbLIN METOAbI.

== NlenyKTUBHbLIM METO/, PacCyXXAeHUN - 3TO paccyXaeHune
OT 0OLLEro K YaCTHOMY, T.e. paccyXaeHne, UCXOAHbIM
MOMEHTOM KOTOPOro ABMAETCSH 00LMN pe3ynbrar, a
3aK/1I0UYNTENIbHBIM MOMEHTOM — YaCTHbIN pe3y/bTar.
MHAOYKUNA NPUMEHSAETCS Npu nepexoae OT YaCTHbIX
pe3ynbLTaroB K 00LMM, T.e. ABNSETCA METOA0M,
NPOTUBOMOIOXHbIM AENYKTUBHOMY.




OCHOBHasd yacCcTb

[1o cBOEMY nepBOHA4Ya/lbHOMY CMbIC/Y C/I0OBO
“"MHAYKUMA” NpUMEHSETCH K PacCyXOeHUSM,
Npu NOMOLLM KOTOPbIX NosiyyatoT obuime
BbIBO/Abl, ONMPASACb Ha psa YacCTHbIX
yTBepxaeHun. lNpocrtenwinM MeToaom
PACCY>XAEHMN TaKoro poaa sBNAeTcs rnosjiHas
MHOYKuUna. BoT npumep nogobHoro
pPaCCyXXaeHwus.




[TycTb TpebyeTcs YCTaHOBUTb, YTO Ka)aoe
HaTypasibHOEe YETHOEe YMNC/I0 N B npeaenax
4< n < 20 npeactaBuMm B BUAe CyMMbl ABYX
NPOCTbIX Yncen. [nga aToro BO3bMEM BCe TaKue
yMucna M BbINULLEM COOTBETCTBYHOLLMNE
Pa3/10XXeHuns:

4=2+2; 6=3+3; 8=5+3;
10=7+3; 12=7+5; 14=7+7;
16=11+5; 18=13+5; 20=13+7.




___ DTN OeBATb PaBEHCTB MOKa3blBalOT, YTO Kaxaoe
" N3 MHTEepecyrLmMX HAC Yncen AeENCTBUTENBHO
— npeacTaB/ISETCS B BUAE CYMMbl ABYX MPOCTbIX
c/laraemsblxX.
w TAaKUM 06pa3oM, NoNHAA MHAYKUUS 3aKN0YaeTCs
B TOM, YTO obLlee yTBepXAeHne AO0Ka3blBaeTCcs
No OTAESIbHOCTM B KaXAO0M U3 KOHEYHOro 4ymncsna
BO3MOXHbIX C/ly4Yaes.
NMHoraa obwimnim pesynbTaT YAAETCA npeayranaTb
nocse pacCMOTPEHUSA HE BCEX, @ AOCTAaTOYHO
60/1bLLIOro YMcsia YaCTHbIX cnydaeB (Tak
Ha3blBaeMad HenosIHas NHAYKUUS).




[MonHasa MHAYKUMA MMEET B MaTeMaTUKeE
__ Wb OrpaHM4YeHHOE NpuMeHeHne. MHorne
" MHTepecCHble MaTeMaTUYECKMNE yTBEPXKAEHUS
— OXBaTblBAlOT 6€CKOHeYHOEe YNCII0 YaCTHbIX
Cc/ly4yaeB, a NMpoOBeCTM NMPOBEPKY ANS
ws DECKOHEYHOro Yncsa cyyaeB Mbl HE B
COCTOSAHUU. HenonHas Xxe MHAYyKUns 4acto
NPUBOAUT K OLUMOOYHBIM pe3ysbTaTaM.

Bo MHOrmMx cny4dasax BbIXo4 U3 TaKOro poaa
3aTpyaAHEeHUN 3aKnto4vaeTcs B obpalleHumn K
ocoboMy MeToAy pacCy>XAeHUMn,
Ha3blBaeMOMY METOAO0M MaTeMaTU4eCKOou
MHOYKUNWA.




NMpHUMN MaTeMaTU4YeCcKou
MHAYKLIMN.

Ecnn npeanoxeHne A(n), 3aBucslyee ot
" marypasibHOro ymucsia n, UICTUHHO A1 N=1 u n3
TOro, 4YTo0 OHO UCTUHHO A4/15 n=Kk (rae k-10b6oe
HaTtypaJsibHOe 4Yncsio), C/1eay€eT, YTO OHO UCTUHHO
A1 cneqyroujero yucsaa n=k+1, 1o
rnpearosioxeHne A(n) CTMHHO 415 /11060ro
s HaTypasibHOro 4yucsa n.




Ecnn npeanoxeHne A(n) CTUHHO rNpu N=p u
___ecmm A(k) >A(k+1) ans nwboro k>p, 10
= nipeanoxeHune A(n) CTUHHO 415 71060ro n>p.

- Aok-BO Mo MeToAy MaTeMaTUYECKOW UHAYKLNK
npoBOAUNTbLCA cneayrowmnm obpa3om. CHavana

— [10Ka3bIBAaeMoe yTBeEpXAEeHNE npoBepaeTcs AN
n=1, T.e. yCTaHaB/INBaeTCqd UCTUHHOCTb
BblCKa3biBaHua A(1). DTy 4yacTb
AOoKa3aTesNibCTBa Ha3biBalOT 6a3mMcom
MHAOYKLUMHN. 3aTEM CnefyeT 4acTb AOK-Ba,

=== Ha3blBaeMaad MHAYKLUMNOHHbIM LUaromM. B sTou
4acCTM AOKa3bIBAOT CrpaBeas/INBOCTb

~ yTBEpxAeHua ans n=k+1 B npeanonoxeHuUu
crnpaBeaIMBOCTU yTBepXaeHus ansa n=k ,T1.e.

—== nokasbisatoT, uto A(k) >A(k+1).




MeToa maTemMmaTnyeCKou MHAYKLUUN

B peweHUn 3aaay Ha AeJIMMOCTDb.
NMNpumep 1

JlokazaTtb, 4Tto npu nwbom n , 7 "-1 penntca Ha

6 6e3 ocTaTka.

PeweHwne:

1)Myctb n=1, Torpaa X, =/*-1=6 penutca Ha 6
6e3 ocTtaTka. 3HauuUT Npu n=1 yTBEpPXAEHNe
BEPHO.

2) lNpeanonoxwuMm, 4to npu n=k ,7x-1 penuntcs
Ha 6 6e3 ocTaTKa.




3) [lokaxeM, 4YTo yTBepXXaeHune cripaBeasimeo
___ ans n=k+1.

— — k —
St s =y

— 7Kk-7+6=7(7 k-1)+6.
m—
[lepBoe cnaraemMoe AenunTtca Ha 6, MOCKOJIbKY
7 k-1 penutca Ha 6 No NpeanosoXeHuIo, a
BTOpPbIM cfaraembiM gaengdertcd 6. 3HauuTt 7/ "-1
KpaTHO 6 npu noboM HaTypasbHOM n. B cuny
s METOZA MaTEMATUYECKON MHAYKLUNU
~ yTBEpXAEeHMe A0Ka3aHo.




[lpumeHeHUe MeToaa K

CYMMUPOBaHUIO PAOOB.
NMpumMmep 2

[loka3aTb, 4TO
1+Xx+Xx 2 +Xx 3+...+x "=(x "1 -1)/(x-1), roe x (1)
PeweHune:

1) lNpn n=1 nony4daeM

1+x=(x 2-1)/(x-1)=(x-1)(x+1)/(x-1)=x+1
“==“cnepoBaTenbHO, Npn n=1 dopmyna BepHa; A(1)

-MCTMHHO.




\/ > K=JIKHOOV0OE HaAlvpadJlibRrOgE 1V D V \/ »
dopmMmyna BepHa npu n=k, T.e.
o 14 x+x 2 Hx 3+ Hx K =(x k1 -1)/(x-1).

— [lokaXxeM, YTo TOorAa BbIMOJSIHAETCSA PaBEHCTBO
14+X+X2+Xx 3+ +x K +x Kt =(x k2 -1)/(x-1).

— B caMOM pgene

i o o, a5, Gt 5. ot . s e i =% o 5, i 3, Gl
k)+X k+1 — (X k+1 -1)/(X-1)+X k+1 =
=(x **-1)/(x-1).
NUtak, A(k) > A(k+1).
~— Ha ocHOBaHWM MpuUHLUMNA MaTeMaTUYECKOW
MHAYKLUWUW 3aK/itodaeM, 4to bopMyna BepHa Ans
noboro HaTypasbHOro 4mcnaa n.




[TlpuMeHeHnAa MeToAaa K
== p[AoKa3aTenbCTBY HepaBeHCTB.

— NMpumep 3

[lokasaTb, 4YTO NpU N>2 cnpaBeaIMBO HEpPaBEHCTBO
S 14 (1/2 2)4(1/3 2)+..4(1/n 2)<1,7-(1/n).
PelwleHune:

1) lNpn n=3 HepaBeHCTBO BEpPHO

1+(1/2 %2)+(1/3 2)=245/180<246/180=1,7-(1/3).
2)[peanonioXxuMm, 4to npu n=Kk

1+(1/2 2)+(1/3 ?)+...+(1/k 2)=1,7-(1/K).




3) [lokaxeM crnpaBea/imBoCTb HepaBeHCTBa npu n=k+1

(14(1/2 2 )+..+(1/k 2 ))+(1/(k+1) 2)<
O <1,7(1/k)+(1/(k+1) 2).

[loka)xeM, 4To
e 1,7-(1/k)+(1/(k+1) 2 )<1,7-(1/k+1) U
(1/(k+1) 2 )+(1/k+1)<1/k U (k+2)/(k+1)?<1/k U
- k(k+2)<(k+1)2U k?+2k < k2 +2k+1.
[lochegHee oyeBUAHO, @ NO3TOMY

1+(1/2° )+(1/3 7% )+...+(1/(k+1) % )<1,7-(1/k+1).

= B cuiy METoAa MaTeMaTUUYEeCKOM MHAYKLUUU HEPABEHCTBO
IOKa3aHo.




MeToa B npyMeHeHue K gpyrmm

— 3agavam.
- Mpumep 4

_.. JoKasaTb, YTO YMCNO AMaroHanen BbINyKOro n-
W yrosibHUKa paBHo n(n-3)/2.
PelwleHune:
1) lNpun n=3 yTBEp>XAeHne cnpasensinso, nbo B
TpeyroJjibHuKe
A, =3(3-3)/2=0 anaroHanewn,
s A, A(3) nctnHHo.
2) lNpeanosioXXnM, YTo BO BCAKOM

- BbINYK/IOM K-yrosnibHuke nmeet ca A | =k(k-3)/2
AnaroHaneu.




[lOKa>eM, UTO TOrda B BbIlNYKJ/IOM

A .., (Kk+1)-yronbHuKke 4ncno

— V)

wew AnaroHanen A | . =(k+1)(k-2)/2. !
[yctb A A LA 3A A k+1 “BBINYK/bIN (k+1)-

- yronbHuK. [poBeAéM B HEM aAnaroHanb A ;A . YTobbl
noacumntaTb obuwee uncno gnaroHanenm storo (k+1)-

e YFOJIbHUKA HYXXHO NOACYMTATb YMC/0 AMaroHanem B k-
yronbHuke A A ,..A  , NnpnbaBnTb K NOSy4YeHHOMY
yncny k-2, T.e. yncno amnaroHaneun (k+1)-yrosibHUKa,
MCcxXoasilumx U3 BepwmnHbl A ., U, KpOMe TOro, cneayet

ydecTb AnaroHanb A ;| A . Takum obpasom,
k+1=k+(k-2)+1=k(k-3)/2+k-1=(k+1)(k-2)/2.

w UNtak, A(k) > A(k+1). BcnegcTteme npmHUuna matemMaTuyeckomn
MHOYKUMW YyTBEPXOeHne BepHO Ans noboro BbIMyKoro

- N-YroJyibHMUKa.




SaK/1loueHue

B 4yacTHOCTU U3y4ymnB METO[ MaTEMAaTUYECKOU
MHAYKLUWN, 9 NOBbICM1Q CBOU 3HAHUS B 3TOM
o6/1acT MaTeMaTUKKM, a TakKXe Haydunnacob
pelwaTb 3a4a4un, KOTopble paHblue bbl1 MHE
He nojg cuny.

B OCHOBHOM 3TO 6blN1N NOrnM4YecKkmne u
3aHMMaTeNbHble 3a4a4U, T.€. KaK pa3 Te,
KOTOpble MOBbILLAKT MHTEepeC K CaMou
MaTeMaTuKe KaK K Hayke. PelueHne Takux
3a/1a4 CTAHOBUTCH 3aHMUMATENbHbIM 3aHATUEM
N MOXET NpuUBJiIeYb B MaTEMATUYECKMNE
NAabuUpuHTbl BCE HOBbIX Nt0603HaTENbHbIX. [10-
MOEeMYy, 3TO SABNSEeTCH OCHOBOMW NOO60ON HayKu.




